One of the most controversial studies in psychology, 1 a metaanalysis conducted by Kirsch et al 2 cited 1500 times, found that the efficacy of antidepressant treatment is attributable to decreased responsiveness to placebo among patients who were severely depressed rather than to increased responsiveness to medication. That analysis included data from 35 published and unpublished studies on fluoxetine, venlafaxine, nefazodone and paroxetine conducted between 1987 and 1999. A more recent analysis of the same data-set did not find that initial severity determined drug-placebo differences.
studies the Hamilton Rating Scale for Depression (HRSD) 7 was estimated based on the Montgomery-Å sberg Depression Rating Scale (MADRS) 8 using equipercentile linking, which gives an equivalent score of one measure on the other measure. It was done using data from 16 studies that included both measures.
Analysis of covariance of change from baseline on the HRSD, using last observation carried forward, was examined testing for baseline, a dichotomous variable of placebo v. active treatment and their interaction. A significant interaction of placebo v. active treatment and baseline score would support the hypothesis. To further test the hypothesis, linear and quadratic regression equations of baseline severity and change from baseline to endpoint were run separately for placebo and active treatment. A larger regression coefficient for placebo than active treatment would support the hypothesis. Analysis was repeated for citalopram and sertraline only -the two drugs in common with Kirsch et al, 2 and also repeated by study, to examine possible study-level differences. Mixed-models analysis was used to test the data under the assumption that data were missing at random.
As an alternative test, we compared effects for those patients with low (522), medium (22-25) and high (above 25) HRSD baseline scores. A significant interaction of baseline group and placebo v. active treatment and greater effects within placebo than active treatment groups would support the hypothesis. In addition, we repeated the above analysis using trial-level data to see whether differences in results obtained might be the result of differences in methodology. Trial-level data were weighted by adjusted inverse variance as done by Kirsch et al. Summary Several often-cited meta-analysis have reported that the efficacy of antidepressant medications depends on the severity of depression. They found that drug-placebo differences increased as a function of initial severity, which was attributed to decreased responsiveness to placebo among patients with severe depression rather than to increased responsiveness to medication. We retested this using patient-level data and also undertaking a meta-analysis of trial-level data from 34 randomised placebo controlled trials (n = 10 737) from the NEWMEDS registry. Although our trial-level data support prevous findings, patient-level data do not; initial severity and outcomes were similarly related in treatment and placebo groups. Short report
s.e. = 7.9, respectively) showing a small increase in change from baseline as a function of baseline severity in both the active and placebo groups (see online Fig. DS1 ). The above analysis repeated by study found that the interaction was not significant in 25 trials (P40.18 and P50.93), trend level in 3/34 trials (P = 0.06, 0.08, 0.09) and significant in 6/34 trials. The additional mixed-models analysis found that the interaction of placebo v. active treatment and baseline severity was significant in 3/34 studies. For the citalopram and sertraline studies, two compounds overlapping with Kirsch et al's study, there was no significant interaction of placebo v. active treatment and baseline severity (F = 0.29, P = 0.59). The linear and quadratic regression results were the same for both regression models and were almost the same for active treatment and for placebo (R 2 = 0.03, s.e. = 8.4; R 2 = 0.02, s.e. = 8.1, respectively). Results did not differ using random-and fixed-effects models. The difference in active v. placebo change from baseline between the low, medium and high severity groups was not statistically significant (P = 0.25, Table 1 ).
To test whether the differences between these results and those of Kirsch et al are the result of differences between a meta-analysis that is limited by having only aggregate-level data on a study and an analysis of patient-level data, analysis was repeated on aggregate-level data. Unlike the patient-level analysis, when examining baseline severity as a continuous variable there was a significant interaction between placebo v. active treatment and baseline severity (F = 9.27, P = 0.002). Drug and placebo efficacy increased as initial severity increased, with baseline severity explaining more of the variance in the placebo group than in the active treatment group. The linear and quadratic regression results for active treatment were R 2 = 0.26, R 2 = 0.28 and for placebo R 2 = 0.32, R 2 = 0.40 (online Fig. DS2 ). The difference in active v. placebo change from baseline between the lower, medium and high severity groups was not statistically significant (P = 0.99).
Discussion
Baseline severity was not associated with a more pronounced change from baseline in the active-v. placebo-treated patients when using patient-level data, but was evident to some extent when using aggregate trial-level data. The patient-level analysis does not support the findings of the previous meta-analyses 2, 4, 5 that antidepressants act at the same magnitude irrespective of initial severity while placebo changes as a function of baseline severity. Patient-level data are more sensitive than trial-level data in measuring the effects in question as they allow for adjusting each patient's change score by their baseline value and other patient-level characteristics.
The difference between our results and Kirsch et al's 2 appear to be the result of differences in methodology -meta-analysis v. patient-level analysis. This is supported by our finding that when examining the same drugs as Kirsch et al using patient-level analysis, we did not find the effect that their study did. However, we note that for the most part our studies did not overlap with those included in the work of Kirsch et al. Caution is advised when examining positive relationships between baseline severity and symptom improvement as these may be the result of regression to the mean. 
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